Localization of dystrophin and beta-dystroglycan in bovine retinal photoreceptor processes extending into the postsynaptic dendritic complex.
Dystrophin is an actin-binding protein of the membrane cytoskeleton that binds to dystroglycan, an integral membrane protein of the plasma membrane that is posttranslationally cleaved into a transmembrane dystrophin-binding beta-moiety and an extracellular laminin- and agrin-binding alpha-moiety. Mutations of dystrophin may not only cause Duchenne muscular dystrophy but may also be associated with abnormal electroretinograms assumed to result from disturbed neurotransmission between retinal photoreceptors and bipolar cells. Here we show by confocal laser microscopy and immunogold electron microscopy that dystrophin and beta-dystroglycan are colocalized in bovine rod photoreceptor synaptic complexes distal from the ribbon-containing active synaptic zones. Both proteins are restricted to a microdomain of the photoreceptor plasma membrane that forms the lateral wall of the synaptic cavity and projects with finger-like extensions into the postsynaptic dendritic complex. Within the cavity these processes eventually come into close contact with bipolar cell dendritic endings. We speculate that the dystrophin-dystroglycan complex of the cavital plasma membrane stabilizes the elaborate synaptic morphology or plays a role in the immobilization of still unknown transporters and receptors involved in certain aspects of neurotransmission to bipolar cells. A further outcome of this study is that dystrophin and dystroglycan are located along the vitread membrane surface of Müller cell endfeet where this protein complex may be important for the attachment of the retina to the basal lamina and the vitreous.